In bulk FeTi alloys prepared by facing target type sputtering, an amorphous phase was obtained between 25 and 75 at% Ti. These alloys are weak itinerant electron ferromagnets and the Curie temperature decreases with increasing Ti concentration and becomes zero at about 60 at% Ti.
Introduction
Several nonequilibrium alloys have been produced by vapor quenching methods such as thermal evaporation and sputtering, in which a high energy vapor solution is condensed on to a cold substrate and surface diffusion of adatoms is restricted as long as the substrate is a good heat sink. Compositionally horn* geneous Fe-Ti amorphous alloys have been obtained by sputtering [I, 21, although they have not been obtained by liquid quenching, ball milling and ion mixing [3-51. In this report, we deal with the structure and magnetic properties of vapor quenched amorphous Fe-Ti alloys.
Experimental
Using a facing target type sputtering equipment and composite type targets we prepared about 50 pm thick alloy specimens on glass and polyimide substrates whose temperatures were kept about 330 K by water-cooling during the deposition process. The electron probe microanalysis (EPMA) was made for the determination of chemical compositions of sputterdeposited alloys. The X-ray diffraction measurements were done at 290 K by using MoKa radiations and a graphite monochromater. The magnetization was measured between 4.2 and 290 K in magnetic fields up to 1.03 MA (13 kOe) by using a torsion balance magnetometer.
Results and discussion
According to X-ray diffraction measurements of the present Fe-Ti alloys, an amorphous phase is obtained between 25 and 75 at% Ti. This result is consistent with previous results for Fe-Ti alloy films produced by an rf sputtering equipment [2, 61. Figure 1 shows the radial distribution function, g ( T ) , of amorphous Fe-Ti alloys, indicating the sharp first peak and the rather clear separation of the second and third peaks. The coordination number of these alloys is about 11.5 and independent of the alloy concentration. X-ray diffraction and extended X-ray absorption fine structure measurements have indicated that these amorphous Fe-Ti alloys are constructed of a tetrahedral close packing of Fe and Ti atoms [7] .
The amorphous alloys are ferromagnetic at low temperatures [I, 21. Figure 2 shows the magnetic moment, Figure 2 implies that the p , / ,~, versus T, plot [8] markedly deviates upwards from ,uP/,u. = l for the amorphous Fe-Ti alloys with low T,. In figure 3a , the square of magne-tizations shows the T~~~ dependence at low temperatures [9, 101. In amorphous alloys with high Ti concentrations, the thermomagnetic cui:ve reveals no spin glass like cusp as shown in figure 3b . These results suggest that the amorphous FeTi alloys are homogeneous weak itinerant electron ferromagnets.
